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ON  FORCED  HAKMONIC  OSCILLATIONS  OF  VAEIOUS  PERIODS.
u *
theorems, which are thus seen to be merely different aspects of the sar truth. If the velocity be given, the impulse is a minimum in the absence constraint. If the impulse be given, the velocity is under the same circui stances a maximum. Calling the ratio of /M/^ to ^ the moment of inert of the system when subjected to forces of the type in question, we may s: that this moment can only be increased by the introduction of a constrai forcing the motion to follow a different law from that natural to it.
In close analogy to this theorem there are tAvo others, relating to equi brium and to steady motion resisted by viscous forces, of at least equ importance*. They may be thus stated.
Conceive a system to be displaced from stable equilibrium by a force specified type. If the corresponding displacement be given in magnituc the force is a minimum—or if the magnitude of the force be given, t displacement is a maximum,—when there is no constraint. Or we may s that the stiffness of the system, with respect to the kind of force in questic is increased by constraint. Examples, in illustration of the general propo; tion, are given in the papers already cited.
The third theorem depends upon the properties of the dissipation-functic and its most interesting  application is to  the   conduction  of  heat  ai electricity.    To take the latter case, if an electromotive force be applied any system of conductors, the " resistance" to steady currents can only increased by the imposition of a constraint, such for example as the ruptn of a contact.
Hitherto we have  supposed  the  forces  to  be either instantaneous steady; and the three theorems depend upon the functions T, F, and expressing respectively kinetic energy,  dissipation,  and  potential  ener^ only one of them being supposed to come into consideration at a time.    "V have now to inquire under what conditions the theorems remain intact wh the impressed force is a harmonic function of the time.
As regards the first theorem, the justification for the neglect of F and may be that they are non-existent, as in many problems of ordinary hydi dynamics. In such cases the motion is at any instant of the same characl as if it had been generated impulsively from rest, and the moment of iner is a minimum. But even when F and V are generally sensible, th influence tends to diminish as the frequency of alternation increases, and approach at last a state of things in which they may be neglected. Fr< this point onwards we may say that the moment of inertia is a minimum the unconstrained condition. Thus in a system of electrical conduct subject to a rapidly periodic electromotive force, the distribution of currei
* Pliil. Mai/. Dec. 1874, "A Statical Theorem" [vol. i. p. 223]; March 1875, Theorems relating to Equilibrium and to Initial and Steady Motion " [vol. i. p. 232]. Theory of Sound, ch. iv.
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